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1
CONTACT DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

This application is based upon and claims the benefit of
priority from Japanese Patent Application No. 2012-053066,
filed on Mar. 9, 2012, the entire contents of which are incor-
porated herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a contact device.

As described in Japanese Patent Unexamined Publication
No. 2010-192416, there is known a contact device including
a movable contact member provided with movable contact
points, a base that houses the movable contact member, and
rotation stoppers provided between the movable contact
member and the base. The rotation stoppers regulate the rota-
tion of the movable contact member at the point of coming
into contact with and separating from fixed contact points.

In Japanese Patent Unexamined Publication No. 2010-
192416, the movable contact member is provided with pro-
trusions as the rotation stoppers on each long side. When the
movable contact member rotates, the protrusions come into
contact with the inner wall of a sealing container which acts as
the base, so as to regulate the rotation of the movable contact
member. In this case, by bringing only one of the two diago-
nally opposite corners of a pair of protrusions into contact
with the inner wall of the sealing container, it is possible to
reduce a friction force between the movable contact member
and the inner wall, caused when the movable contact member
comes into contact with and separates from the fixed contact
points and slides on the inner wall of the sealing container.
Accordingly, the movable contact member can move
smoothly so that the reliability of a switching action between
the contact points is enhanced.

SUMMARY OF THE INVENTION

In the conventional contact device, the protrusion provided
on one long side of the movable contact member comes into
contact with a long side on the inner wall of the sealing
container so as to regulate the rotation of the movable contact
member. When an arc, which is generated at the point of
contact and separation between the movable contact points
and the fixed contact points, is extended, there is sufficient
space for expansion of the arc in the longitudinal direction;
however, the scope for arc expansion in the width direction is
limited.

Therefore, it is an object of the present invention to provide
a contact device capable of enabling a movable contact mem-
ber to move smoothly and ensure enough space for sufficient
arc expansion.

In order to solve the conventional problem, a first aspect of
the present invention is to provide a contact device compris-
ing: a base; a movable contact member stored inside the base;
and at least one rotation stopper formed separately from the
movable contact member and provided between the movable
contact member and the base so as to regulate a rotation of the
movable contact member, the at least one rotation stopper
regulating a movement in one rotating direction of the mov-
able contact member.

A second aspect of the present invention is to provide the
contact device, wherein the rotation stopper is composed of
one member and includes a first contact surface that regulates
the movement in one rotating direction of the movable contact
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member, and a second contact surface that regulates a move-
ment in another rotating direction of the movable contact
member.

A third aspect of the present invention is to provide the
contact device, wherein the rotation stopper is a protrusion
that projects from an inner wall surface of the base.

A fourth aspect of the present invention is to provide the
contact device, wherein the rotation stopper is provided on a
short side of the inner wall surface of the base opposed to a
short side of the movable contact member.

A fifth aspect of the present invention is to provide the
contact device, wherein a contact surface of the rotation stop-
per with the movable contact member is provided perpen-
dicular to the rotating direction of the movable contact mem-
ber.

According to the present invention, the rotation stoppers
that regulate the rotation of the movable contact member are
provided between the movable contact member and the base,
and are formed separately from the movable contact member.
Therefore, the base can be enlarged compared with conven-
tional cases since it is not necessary to bring the movable
contact member into contact with the inner wall surface of the
base to regulate the rotation of the movable contact member.
Further, since the rotation of the movable contact member can
be regulated even if the base is enlarged, the space for the arc
can be expanded sufficiently not only in the longitudinal
direction but also in the width direction of the movable con-
tact member. As a result, the arc generated at the point of
contact and separation between the movable contact points
and the fixed contact points, can be extended also in the width
direction of the movable contact member. Accordingly, an arc
extinction capacity (an arc interruption capacity) can be
increased.

Further, since at least one of the rotation stoppers regulates
the movement of the movable contact member in one rotating
direction, it is possible to reduce a friction force between the
movable contact member and the rotation stoppers, and
enable the movable contact member to move smoothly.

According to the present invention, not only the arc can be
interrupted more reliably, but also a friction force at the point
of the sliding action of the movable contact member can be
reduced. Therefore, the reliability of the contact points can be
further enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an external view of a case of a contact device
according to an embodiment of the present invention. FIG.
1A is a front view, and FIG. 1B is a side view.

FIG. 2A is a cross-sectional view along the line A-A in
FIG. 1A, and FIG. 2B is a cross-sectional view along the line
B-B in FIG. 1B.

FIG. 3 is an exploded perspective view of a contact device
according to an embodiment of the present invention.

FIG. 4 is an explanatory view showing a main part of a
contact device according to an embodiment of the present
invention.

FIG. 5 is an explanatory view showing a main part of a
contact device according to a first modified example.

FIG. 6 is an explanatory view showing a main part of a
contact device according to a second modified example.

FIG. 7 is an explanatory view showing a main part of a
contact device according to a third modified example.

FIG. 8 is an explanatory view showing a main part of a
contact device according to a fourth modified example.

FIG. 9 is an explanatory view showing a main part of a
contact device according to a fifth modified example.
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FIG. 10 is an explanatory view showing a main part of a
contact device according to a sixth modified example.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the present invention is explained in
detail below with reference to the drawings. First, a schematic
configuration of a contact device 1 according to the embodi-
ment of the present invention is explained with reference to
FIG. 1 to FIG. 3.

The contact device 1 according to the present embodiment
is applied to an electromagnetic relay. The contact device 1
includes a drive member 2 located on the rear side (on the
right) in FIG. 2A and FIG. 2B, and a contact member 3
located on the front side (on the left) in FIG. 2A and FIG. 2B.
The drive member 2 and the contact member 3 are housed in
a case.

The case includes a case base portion 7 formed into sub-
stantially a rectangular shape, and a case cover 9 provided
over the case base portion 7 that houses installed members
such as the drive member 2 and the contact member 3. As
shown in FIG. 3, the case base portion 7 is provided (on the
rear side) with a pair of'slits 71 and 72 in which coil terminals
20 are inserted from above, and provided (on the front side)
with a pair of slits 73 and 74 in which main terminals 10 are
inserted from above. The case cover 9 has an upper wall
member 9a, a left wall member 94, a right wall member 9¢, a
front wall member 94 and a rear wall member 9e. The bottom
of'the case cover 9 (on the case base member 7 side) is open
such that the case cover 9 is formed into a hollow box.

The drive member 2 includes a coil 13 wound on a coil
bobbin 11. The coil bobbin 11 is provided with a through-hole
11a in the middle, into which a plunger cap 14 is placed. The
coil bobbin 11 is provided with a circular mounting surface
115 on the front side (on the front wall member 9d side) on
which a flange 144 of the plunger cap 14 is placed. A projec-
tion 145 of the plunger cap 14 is inserted in the through-hole
11a. The coil terminals 20 are connected to the coil 13 wound
on the coil bobbin 11 via a lead wire (not shown in the figure).

The plunger cap 14 is provided with a through-hole 14¢ in
the middle in which a fixed iron core 15 as a fixed member is
placed on the front side and a movable iron core 17 as a
movable member is placed on the rear side (on the rear wall
member 9e side). A rubber cushion 12 is placed on the rear
side of the movable iron core 17.

A yoke 19 is provided between the coil 13 and the rear wall
member 9e. The yoke 19 includes a base wall 194 opposed to
the rear wall member 9e, and a pair of side walls 195 and 19¢
extending from peripheral edges of the base wall 194 and
surrounding the coil 13 so as to be opposed to the left wall
member 96 and the right wall member 9c, respectively. The
base wall 194 of the yoke 19 is provided with a circular
through-hole 194 into which a bush 16 is inserted.

A yoke upper plate 21 is provided on the front side (on the
front wall member 9d side) of the pair of side walls 195 and
19¢ of the yoke 19 in such a manner as to cover the coil 13
wound on the bobbin 11.

The fixed iron core 15 is fixed in such a manner that a
protrusion 15a¢ is fitted into a through-hole 21a of the yoke
upper plate 21 and the through-hole 14¢ of the plunger cap 14,
and a flange 155 is placed on a mounting surface 215 formed
on the front surface of the yoke upper plate 21. The movable
iron core 17 located on the rear side of the fixed iron core 15
is placed in such a manner as to freely come close to and
separate from the fixed iron core 15 within the through-hole
14¢ of the plunger cap 14.
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The fixed iron core 15 and the movable iron core 17 are
each provided with a through-hole 15¢ and a through-hole
17a, and a return spring 23 is placed between the fixed iron
core 15 and the movable iron core 17. The return spring 23
pushes the movable iron core 17 in the separating direction
from the fixed iron core 15 (toward the right in FIG. 2 and
FIG. 3).

One end of the return spring 23 on the front side comes into
contact with a support plate 49 fixed to the front surface of the
yoke upper plate 21. A rubber cushion 18 is placed between
the support plate 49 and the fixed iron core 15. An insulating
plate 31 is provided on the front side of the support plate 49,
and a pressure contact spring 33 is placed between the insu-
lating plate 31 and a movable contact member 29 described
below.

A shaft 25 is placed in the movable iron core 17 and extends
in the moving direction of the movable iron core 17. The
movable contact member 29 is attached to one end of the shaft
25 on the front side. The movable contact member 29 is
provided with movable contact points 2956 (refer to FIG. 2),
which freely come into contact with and separate from fixed
contact points 354 of fixed terminals 35 described below.

In the present embodiment, a flange 254 is formed at one
end of the shaft 25 on the front side, and a screw thread 2554 is
formed at the other end of the shaft 25 on the rear side. The
movable contact member 29, the insulating plate 31, the sup-
port plate 49 and the rubber cushion 18 are provided with a
through-hole 294, a through-hole 31a, a through-hole 49«
and a through-hole 18a, respectively, through which the shaft
25 is inserted.

The movable contact member 29 is fixed to one end of the
shaft 25 as follows.

First, as shown in FIG. 3, the movable iron core 17, the
return spring 23, the rubber cushion 18, the support plate 49,
the insulating plate 31, the pressure contact spring 33 and the
movable contact member 29 are positioned in this order from
the back. The return spring 23 is inserted through the through-
hole 15c¢ of the fixed iron core 15 in the state in which the
protrusion 15aq is fitted into the through-hole 21a of the yoke
upper plate 21 and the through-hole 14¢ of the plunger cap 14.

The other end of the shaft 25 is inserted through the respec-
tive through-holes 29a, 31a, 49a and 184, the pressure spring
33 and the return spring 23 from the front of the movable
contact member 29, and is connected to the movable iron core
17 by the screw thread 25.

Accordingly, the movable contact member 29 is fixed to
one end of the shaft 25.

The pair of fixed terminals 35 provided with the fixed
contact points 354 is placed on the front side of the movable
contact member 29 in such a manner as to be opposed to the
movable contact points 295 provided on both sides of the
movable contact member 29 in the longitudinal direction (in
the direction from right to left of the case cover 9).

The respective fixed terminals 35 are inserted through
through-holes 41a provided in a base 41, so that the fixed
contact points 354 provided on the rear side of the fixed
terminals 35 project toward the movable contact points 295 of
the movable contact member 29. That is, each fixed terminal
35 has a flange 354 at one end on the front side and a protru-
sion 355 at the other end on the rear side. The flange 354 is
placed on a mounting surface 415 formed on the front side of
the base 41, and the protrusion 355 is inserted through the
through-hole 41a.

Once the fixed contact points 354 come into contact with
the movable contact points 295, the fixed contact points 354
and the movable contact points 295 are electrically connected
to each other. Here, the pressure contact spring 33 presses the
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movable contact member 29 so that the respective contact
points 295 come into contact with the fixed contact points 354
at predetermined contact pressure. The pressure contact
spring 33 has a spring load set at a lower level than that of the
return spring 23. Therefore, in the state in which electrical
current is not supplied to the coil 13 and a drive force is not
applied to the movable iron core 17, the movable iron core 17
moves together with the movable contact member 29 in the
separating direction from the fixed iron core 15 and results in
the state shown in FIG. 2A and F1G. 2B since the return spring
23 has a stronger elastic force than that of the pressure contact
spring 33.

Each of circular fixing frames 37 is placed between the
flange 354 of the fixed terminal 35 and the mounting surface
41bofthe base 41. The flange 354, the fixing frame 37 and the
mounting surface 415 are fixed together by welding via a first
silver solder 36 and a second silver solder 38.

A projection 35c¢ is provided on the front side of each flange
35a. The projection 35¢ is fitted into a through-hole 104 of
each main terminal 10 so that the fixed terminal 35 is attached
to the main terminal 10.

The base 41 has a base wall 41¢ provided with a pair of
through-holes 414 thereon, and a cylindrical part 41d extend-
ing from the peripheral edge of the base wall 41¢. The base 41
is formed into a hollow box in which the rear side on the
movable contact member 29 side is open.

The base 41 is fixed to the yoke upper plate 21 via a
rectangular frame 40 while housing the movable contact
member 29 inside the cylindrical part 41d from the open rear
side. The base 41 and the rectangular frame 40 are fixed
together by welding via a third silver solder 39.

A capsule yoke 30 formed into substantially a U-shape and
equipped with permanent magnets 32 is placed on the periph-
ery of the cylindrical part 414 of the base 41 so that the
capsule yoke 30 is opposed to the movable contact member
29. An arc, which is generated when the movable contact
points 2956 of the movable contact member 29 come into
contact with and separate from the fixed contact points 354 of
the fixed terminals 35, can be extended due to the permanent
magnets 32.

The following is an explanation of the action in the contact
device 1.

First, in the state in which electrical current is not supplied
to the coil 13, the movable iron core 17 moves in the separat-
ing direction from the fixed iron core 15 since the elastic force
of the return spring 23 is stronger than that of the pressure
contact spring 33. Therefore, the movable contact points 295
are separated from the fixed contact points 354 as shown in
FIG. 2A and FIG. 2B.

Once the coil 13 is supplied with electrical current, the
movableiron core 17 is drawn toward the fixed iron core 15 by
an electromagnetic force against the elastic force of the return
spring 23 and comes closer to the fixed iron core 15. Then, the
movable contact points 295 of the movable contact member
29 come into contact with the fixed contact points 354 of the
fixed terminals 35, so that the respective contact points are
electrically connected to each other and the contact device 1
is thus turned on.

FIG. 4 is an explanatory view showing a main part of the
contact device 1 according to the present embodiment. As
shown in FIG. 4, the movable contact member 29 is housed
inside the cylindrical part 414 of the base 41 in such a manner
as to be freely movable relative to the fixed terminals 35.

The movable contact member 29 is in contact with the
pressure contact spring 33. If the pressure contact spring 33 is
stretched out to move the movable contact member 29 toward
the fixed terminals 35, the movable contact member 29 is
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rotated by the torque of the pressure contact spring 33 acting
in the direction opposite to the winding direction thereof. If
the pressure contact spring 33 is retracted to move the mov-
able contact member 29 away from the fixed terminals 35, the
movable contact member 29 is rotated by the torque of the
pressure contact spring 33 acting in the same direction as the
winding direction thereof.

Once the movable contact member 29 is moved and rotated
as described above, the movable contact member 29 makes a
sliding movement on one long side of the inner wall surface
41e of the base 41 in the state in which pressure in the rotating
direction is applied to two diagonal points in the short sides on
both ends of the movable contact member 29 in the longitu-
dinal direction “a”. The sliding movement causes an increase
in friction force and as a result, a smooth movement of the
movable contact member 29 is possibly hindered.

In view of this, according to the present embodiment, a
rotation stopper 50 for regulating the rotation of the movable
contact member 29 is provided between the movable contact
member 29 and the base 41, and is formed separately from the
movable contact member 29.

In particular, as shown in FIG. 4, the rotation stopper 50
according to the present embodiment is a protrusion project-
ing toward the movable contact member 29 from the inner
wall surface 41e of the base 41. In the present embodiment,
two (plural) projecting rotation stoppers 50 are used. One is
provided as a first protrusion S0A for regulating the rotation
movement of the movable contact member 29 in the A direc-
tion, and the other is provided as a second protrusion 50B for
regulating the rotation movement of the movable contact
member 29 in the B direction.

Due to the two protrusions 50A and 50B provided as the
rotation stoppers 50 in the present embodiment, the rotation
movement of the movable contact member 29 in either direc-
tion (for example, in the A direction) can be regulated by
either one of the rotation stoppers 50 (the first protrusion
50A).

The rotation stoppers 50 in the present embodiment are
provided on one short side of the inner wall surface 41e of the
base 41 opposed to the short side of the movable contact
member 29. In particular, in the present embodiment, the first
and second protrusions 50A and 50B are located parallel to
each other on one short side of the inner wall surface 41e.
Therefore, the protrusions 50A and 50B provided on one
short side project parallel to each other toward the other short
side of the inner wall surface 41e. One of the short sides of the
movable contact member 29 in the longitudinal direction “a”
is positioned between the first protrusion 50A and the second
protrusion 50B parallel to each other in such a manner as to be
interposed therebetween.

In the present embodiment, at least one short side of the
movable contact member 29 in the longitudinal direction “a”
is inserted between the first protrusion 50A and the second
protrusion 50B. Accordingly, when the movable contact
member 29 rotates, the protrusions 50A and 50B as the rota-
tion stoppers 50 come into contact with the corners of the
movable contact member 29 and regulate the rotation of the
movable contact member 29.

As described above, according to the present embodiment,
the rotation stoppers 50 for regulating the rotation of the
movable contact member 29 are provided between the mov-
able contact member 29 and the base 41, and are formed
separately from the movable contact member 29. Therefore,
the base 41 can be enlarged compared with conventional
cases since it is not necessary to bring the movable contact
member 29 into contact with the inner wall surface 41e of the
base 41 to regulate the rotation of the movable contact mem-
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ber 29. Further, since the rotation of the movable contact
member 29 can be regulated even if the base 41 is enlarged,
the space for the arc can be expanded sufficiently not only in
the longitudinal direction “a” but also in the width direction
“b” of the movable contact member 29 (in the vertical direc-
tion of the case cover 9). As a result, the arc generated when
the movable contact points 296 and the fixed contact points
35d come into contact with and separate from each other, can
be extended also in the width direction “b” of the movable
contact member 29 and accordingly, an arc extinction capac-
ity (an arc interruption capacity) can be increased.

At least one of the pair of (plural) rotation stoppers 50 (the
first protrusion 50A) regulates the rotation movement of the
movable contact member 29 in one direction (for example, in
the A direction). Therefore, it is possible to reduce a friction
force between the movable contact member 29 and the rota-
tion stoppers 50 and achieve a smooth movement of the
movable contact member 29.

According to the present embodiment, the arc can be inter-
rupted more reliably and at the same time, a friction force by
the movable contact member 29 caused at the point of sliding
can be reduced. Thus, the reliability of the contact points (the
reliability of contact and separation between the movable
contact points 295 and the fixed contact points 35d) can be
enhanced.

In the present embodiment, the protrusion 50A (50B) pro-
jecting from the inner wall surface 41e of the base serves as
the rotation stopper 50. Therefore, it is possible to prevent the
movable contact member 29 from coming into contact with
portions of the inner wall surface 41e other than the protru-
sion 50A (50B), and to easily form the rotation stopper 50 by
integrating with the base 41. Note that, in the present embodi-
ment, the base 41 and the protrusion S0A (50B) are preferably
integrally-molded by use of an insulating material such as
synthetic resin.

Further, in the present embodiment, the rotation stopper 50
is provided on one short side of the inner wall surface 41e of
the base 41 opposed to the short side of the movable contact
member 29. This configuration contributes to regulating and
reducing the rotation level of the movable contact member 29,
compared with the configuration in which the rotation stopper
50 is provided on one long side of the inner wall surface 41 of
the base 41 opposed to the long side of the movable contact
member 29. As a result, a pressure applied to the rotation
stopper 50 by the movable contact member 29 can be
decreased, and a friction force between the movable contact
member 29 and the rotation stopper 50 can be reduced. In the
configuration in which the rotation stopper 50 is provided on
the short side of the inner wall surface 41e of the base 41, the
movable contact member 29 does not come into contact with
a corner of the rotation stopper 50 when the rotation of the
movable contact member 29 is regulated. This configuration
also contributes to preventing the rotation stopper 50 from
being scraped. Accordingly, a defect of electrical connection
between the contact points caused by deposition of crushed
dust can be prevented.

Next, modified examples of a rotation stopping structure
(the rotation stopper 50) according to the present embodiment
are explained below with reference to FIG. 5 to FIG. 10.

FIG. 5 shows a rotation stopping structure according to a
first modified example. This modified example is different
from the present embodiment described above mainly in that
a rotation stopper 51 is composed of one member, and the
rotation stopper 51 includes a first contact surface 515 that
regulates the rotation movement of the movable contact mem-
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ber 29 in the A direction, and a second contact surface 51¢ that
regulates the rotation movement of the movable contact mem-
ber 29 in the B direction.

In particular, the rotation stopper 51 of this modified
example is formed separately from the base 41, and fixed to
the inner wall surface 41e of the base 41. The rotation stopper
51 attached to the base 41 is provided with a concave portion
51a recessed in the direction away from the movable contact
member 29. One end of the movable contact member 29 in the
longitudinal direction “a” is inserted in the concave portion
51a. When the movable contact member 29 rotates, a pair of
side wall surfaces in the concave portion 51a function as the
first contact surface 515 and the second contact surface 51c,
respectively.

In this modified example, whether the movable contact
member 29 rotates in a clockwise direction or in a counter-
clockwise direction, any one of the contact surfaces (the first
contact surface 515) can regulate the rotation movement of
the movable contact member 29 in one direction (for
example, in the A direction).

The above-described configuration of this modified
example can also obtain the same effects as the embodiment
described above.

According to this modified example, the rotation stopper
51 is composed of one member, and the rotation stopper 51
includes the first contact surface 515 that regulates the rota-
tion movement of the movable contact member 29 in the A
direction (in one direction), and the second contact surface
51c¢ that regulates the rotation movement of the movable
contact member 29 in the B direction (in the other direction).
Therefore, any one of the contact surfaces (the first contact
surface 515) can regulate the rotation movement of the mov-
able contact member 29 in one direction (for example, in the
A direction), and a friction force between the movable contact
member 29 and the rotation stopper 51 can be reduced.

FIG. 6 shows a rotation stopping structure according to a
second modified example. This modified example is different
from the first modified example described above mainly in
that the movable contact member 29 is provided with a con-
cave portion 29fin which a rotation stopper 52 is inserted.

In particular, the rotation stopper 52 of this modified
example is composed of one rectangular protrusion. This
protrusion is formed on and integrated with the inner wall
surface 41e of the base 41, or provided on the inner wall
surface 41e as a member separate from the base 41. The
concave portion 29f'is formed on one short side of the mov-
able contact member 29 in the longitudinal direction “a”
opposed to the rotation stopper 52. A tip portion 524 of the
rotation stopper 52 is inserted in the concave portion 297

The above-described configuration of this modified
example can also obtain the same effects as the embodiment
and the first modified example described above.

That is, a first contact surface 525 can regulate the rotation
movement of the movable contact member 29 in the A direc-
tion (in one direction) and a second contact surface 52¢ can
regulate the rotation movement of the movable contact mem-
ber 29 in the B direction (in the other direction).

FIG. 7 shows a rotation stopper structure according to a
third modified example. This modified example is different
from the first modified example described above mainly in
that the rotation stopper 51 having the concave portion 51a is
provided on one long side of the inner wall surface 41e of the
base 41 opposed to the long side of the movable contact
member 29, and the movable contact member 29 is provided
with a convex portion 29¢ on the long side that is inserted in
the opening of the concave portion 51a.
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The above-described configuration of this modified
example can also obtain the same effects as the embodiment
and the first and second modified examples described above.

That is, the first contact surface 515 can regulate the rota-
tion movement of the movable contact member 29 in the A
direction (in one direction) and the second contact surface 51¢
can regulate the rotation movement of the movable contact
member 29 in the B direction (in the other direction).

FIG. 8 shows a rotation stopper structure according to a
fourth modified example. This modified example is different
from the second modified example described above mainly in
that a rotation stopper 53 is provided on one long side of the
inner wall surface 41e of the base 41 opposed to the long side
of the movable contact member 29, and the movable contact
member 29 is provided with the concave portion 297 on the
long side in which the rotation stopper 53 is inserted.

The above-described configuration of this modified
example can also obtain the same effects as the embodiment
and the first to third modified examples described above.

That is, a first contact surface 535 can regulate the rotation
movement of the movable contact member 29 in the A direc-
tion (in one direction) and a second contact surface 53¢ can
regulate the rotation movement of the movable contact mem-
ber 29 in the B direction (in the other direction).

FIG. 9 shows a rotation stopper structure according to a
fifth modified example. This modified example is different
from the embodiment described above mainly in that two
(plural) protrusions are formed as rotation stoppers 54, and
the rotation stoppers 54 of the two protrusions are provided on
each short side of the inner wall surface 41e. One of the
protrusions functions as a first protrusion 54A that regulates
the rotation movement of the movable contact member 29 in
the A direction, and the other protrusion functions as a second
protrusion 54B that regulates the rotation movement of the
movable contact member 29 in the B direction.

According to this modified example, the movable contact
member 29 is provided with a pair of concave surfaces 294
and 29¢ on each side in the longitudinal direction “a” that are
recessed in substantially an L-shape. Each of protrusions 54A
and 54B projects toward and overlaps the concave surfaces
294 and 29e, respectively.

The above-described configuration of this modified
example can also obtain the same effects as the embodiment
described above.

That is, whether the movable contact member 29 rotates in
a clockwise direction or in a counterclockwise direction, any
one of the rotation stoppers 54 (the first protrusion 54A) can
regulate the rotation movement of the movable contact mem-
ber 29 in one direction (for example, in the A direction).

FIG. 10 shows a rotation stopper structure according to a
sixth modified example. This modified example is different
from the embodiment described above mainly in that a con-
tact surface 56 (57) of the rotation stopper 50 with the mov-
able contact member 29 is provided perpendicular to the
rotating direction of the movable contact member 29.

In particular, the rotation stoppers 50 are composed of two
(plural) protrusions as in the case of the embodiment
described above, and are provided to be opposed to each other
on one short side of the inner wall surface 41e. One of the
protrusions functions as the first protrusion 50 A that regulates
the rotation movement of the movable contact member 29 in
the A direction, and the other protrusion functions as the
second protrusion 50B that regulates the rotation movement
of the movable contact member 29 in the B direction. The
contact surfaces 56 and 57 in both protrusions are provided
perpendicular to the rotating direction of the movable contact
member 29.
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The above-described configuration of this modified
example can also obtain the same effects as the embodiment
described above.

According to this modified example, the contact surface 56
(57) of the rotation stopper 50 with the movable contact
member 29 is provided perpendicular to the rotating direction
of the movable contact member 29. Therefore, the movable
contact member 29 can come into line contact with the con-
tact surface 56 (57) of the rotation stopper 50 and thereby
move more smoothly. Namely, in the embodiment described
above, one end of the movable contact member 29 in the
longitudinal direction “a” comes into contact with the contact
surface at an acute angle. As aresult, the contact surface of the
rotation stopper 50 with the movable contact member 29 may
be scraped in association with the sliding action of the mov-
able contact member 29. In addition, one end of the movable
contact member 29 in the longitudinal direction “a” may be
stuck in the roughened surface. However, according to this
modified example, since the movable contact member 29 can
come into line contact with the contact surface 56 (57) of the
rotation stopper 50, it is possible to prevent the movable
contact member 29 from being stuck in the contact surface
and thereby further enhance the reliability of a switching
action between the contact points.

Although the present invention has been described above
by reference to the preferred embodiment, the present inven-
tion is not limited to the description thereof, and it will be
apparent to a person skilled in the art that various modifica-
tions and improvements can be made within the scope of the
present invention.

For example, in the sixth modified example, the contact
surface perpendicular to the rotating direction of the movable
contact member as a characteristic part was applied to the
respective rotation stoppers (a pair of protrusions) in the
embodiment described above. However, the contact surface
may be applied to one rotation stopper according to the first to
fifth modified examples.

In addition, the movable terminals, the fixed terminals, and
other specifications (such as shape, size and layout) may be
modified as appropriate.

What is claimed is:

1. A contact device comprising:

a base;

a pair of fixed terminals placed on the base in such a manner
as to partially protrude inside the base, respectively;

a movable contact member stored inside the base, the mov-
able contact member being opposed to the pair of fixed
terminals and being freely movable relative to the pair of
fixed terminals;

a shaft provided with the movable contact member fixed to
one end thereof, the shaft extending in a moving direc-
tion of the movable contact member; and

at least one rotation stopper formed separately from the
movable contact member and provided between the
movable contact member and the base so as to regulate a
rotation of the movable contact member about the shaft,
the at least one rotation stopper regulating a movement
in one rotating direction of the movable contact member
by contact with an edge of a long side of the movable
contact member,

wherein the movable contact member is movable between
aposition where the movable contact member is in direct
contact with the pair of fixed terminals and a position
where the movable contact member is not in contact with
the pair of fixed terminals, and
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the rotation stopper is a protrusion that projects inwardly
from an inner wall surface of the base in the direction of
the movable contact member.

2. The contact device according to claim 1, wherein the
rotation stopper is composed of one member and includes a
first contact surface that regulates the movement in one rotat-
ing direction of the movable contact member, and a second
contact surface that regulates a movement in another rotating
direction of the movable contact member.

3. The contact device according to claim 1, wherein the
rotation stopper is provided on a short side of the inner wall
surface of the base opposed to a short side of the movable
contact member.

4. The contact device according to claim 1, wherein a
contact surface of the rotation stopper with the movable con-
tact member is provided perpendicular to the rotating direc-
tion of the movable contact member.

5. The contact device according to claim 2, wherein the
rotation stopper is provided on a short side of the inner wall
surface of the base opposed to a short side of the movable
contact member.

6. The contact device according to claim 2, wherein a
contact surface of the rotation stopper with the movable con-
tact member is provided perpendicular to the rotating direc-
tion of the movable contact member.
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7. The contact device according to claim 3, wherein the
rotation stopper is provided on only one surface of the short
side of the inner wall surface of the base.

8. The contact device according to claim 5, wherein the
rotation stopper is provided on only one surface of the short
side of the inner wall surface of the base.

9. The contact device according to claim 1, further com-
prising:

apressure contact spring in direct contact with the movable

contact member and configured to move the movable
contact member toward the pair of fixed terminals by
stretching of the pressure contact spring, the movable
contact member being rotated by a torque of the pressure
contact spring.

10. The contact device according to claim 1, wherein the
shaft extends fully through the movable contact member.

11. The contact device according to claim 1, wherein the
base surrounds the movable contact member such that no
inner wall of the base contacts the movable contact member,
and the protrusion extends inwardly from the inner wall sur-
face such that the length of the protrusion is greater than a
distance between the inner wall and a short side of the mov-
able contact member adjacent the inner wall.

#* #* #* #* #*



